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SUMMARY

This report documents the progress of four Hanford Site ground-water
monitoring projects for the time period from January 1 to March 31, 1987. The
four disposal facilities are: the 300 Area Process Trenches, the 183-H Solar
Evaporation Basins, the 200 Area Low-Level Burial Grounds, and the Nonradio-
active Dangerous Waste (NRDW) Landfill. This report is the third in a series _-

- of periodic status reports; the first two cover the time periods May 1 to
September 30, 1986, and October 1 to December 31, 1986. This report satisfies
the requirements of section 17B(3) of the Consent Agreement and Compliance
Order.

The four ground-water monitoring projects discussed in this report have
been designed according to the applicable ground-water monitoring requirements

^ specified in the Resource Conservation and Recovery Act (RCRA), 40 CFR 265.90

[U.S. Environmental Protection Agency (USEPA) 1984], and in WAC 173-303-400 of
Washington State's regulations (Washington State Department of Ecology 1986).

During this reporting period, the 300 Area, 183-H, and NRDW Landfill pro-

CV
jects completed all monitoring wells that were part of the initial drilling

&Lphase and incorporated them into the ground-water monitoring networks for each
^ site. Characterization reports have been drafted for the three projects and _
t11 will be released to the State and USEPA in the next quarter. The 200 Area
ry,, project has been delayed because of the lack of bids for drilling contracts.

No drilling contracts have been awarded for this project during the reporting
period, but progress has been made. Contracts for drilling in the 200-West and
200-East Areas are expected to be awarded in the next quarter.

Analytical results for the three sites for which wells have been drilled
produced no deviations from the established trends. Results from the NRDW -
Landfill indicate that the facility has not impacted the ground-water quality _
in the area. Fluctuations in concentrations of specific parameters at the

' 300 Area site are generally attributed to specific known activities conducted
in the area. Fluctuations in specific parameter concentrations in wells in the

' vicinity of the 183-H facility are attributed to water table fluctuations
associated with river stage.
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Phase III drilling plans for the 183-H project were finalized following
- discussions with representatives of the Washington State Department of Ecology.

A major decision affecting these plans was to conduct chromium plume assessment
for the area under ongoing RCRA Corrective Action and Comprehensive Environ-
mental Response, Compensation, and Liability Act (CERCLA) remedial investiga-
tion studies that will be initiated in the near future. Three additional wells

` will be drilled during Phase III. Additional hydrologic testing and well

development will also be performed during this time.
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INTRODUCTION -

This report covers recent progress on ground-water monitoring projects for !
four Hanford Site facilities: the 300 Area Process Trenches, the 183-H Solar ^
Evaporation Basins, the 200 Area Low-Level Burial Grounds, and the Nonradi-
oactive Dangerous Waste (NRCW) Landfill. This report documents the progress of
the four projects in the time period from January 1 to March 31, 1997. The ^

. four ground-water monitoring projects were desioned according to the applicable
ground-water monitoring requirements contained in the Resource Conservation and
Recovery Act (RCRA), 40 CFR 265.90 [U.S. Environmental Protection Agency

C^- (USEPA) 1984], and in WAC 173-303 of Washington S^ate's regulations (Washington
^ State Department of Ecology 1986). Uraft intdrim char`acteriia£ion raports for
^ all projects except the 200 Area Low;Leve1 BuriaiaGtoGnds have either been com- -
^ pleted and are in technical review or are in the final stages of completion.

Drilling is expected to begin soon at the 200 Area Low-Level Burial Grounds.

Detailed plans for these four monitoring projects have been provide,l in
separate documents (USDOE 1986a, d, e, f). For preparation of this document,
it was assumed that the reader would have a basic knowledge of the projects.

This report is the third in a series :f periodic progress reports. The
- previous reports (USDOE 1986c and 1987) covered the time period from May 1 to
t,E December 30, 1986:

Q. This report contains a chapter for each of the four projects. In gene.•al,
each chapter is divided into two sections: drilling and hydrogeologic charac-
terization and routine sampling and analysis of the ground water. Raw data and -
some limited interpretive remarks are included. Interpretations should be con-
sidered preliminary pending collection of additional periodic ground-water mon- _
itoring data and additional time to evaluate the existing data. Detailed
interpretations, with illustrative figures such as geologic cross-sections and
water table maps, will be contained in the characterization reports. Support-

• ing infermation for this report is included in the appendices.

1I ?
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Previously issued reports (USDOE 1986c, f; 1987) contain information on

the progress made and the data obtained by the RCRA Compliance Ground-Water

Monitoring Project for the 300 Area Process Trenches during the time period

from June 1985 through December 31, 1986. This report includes information on

subsequent activities and data.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION •

All 17 new monitoring wells were completed and an additional observation

well was added to well cluster 399-1-16 to obtain hydrologic data only. The

last of the 17 new monitoring wells was completed on February 12, 1987. Moni-

toring well construction activities, aquifer testing, hydrogeologic data col-

lection, and analysis activities are discussed in the following paragraphs.

Inspection lists, well construction summaries, water level data, and geolo-

gists', geophysical, and construction logs for these new wells are contained in

Appendix A of Volume 2.

Well Drilling Effort

The five remaining cluster wells were completed during the reporting

period. The locations of all wells currently in the 300 Area Process Trenches

Monitoring Network are shown in Figure 1. A summary of well completion infor-

mation is presented in Table 1. Two of these wells were completed as interme-

diate we:ls (399-1-16B and 399-1-18B) screened in the middle member of the

Ringold Formation, which is just above the bottom of the unconfined aquifer.

The other three (399-1-16C, 399-1-17C, and 399-1-18C) were completed as deep

wells screened in the basal member of the Ringold Formation, r;hich is just

above the top of the basalt.

One single well, 399-1-9, was completed as a deep well screened in the

• basal member of the Ringold Formation. Underlying the Ringold Formation in

this well is the Ice Harbor member of the Saddle Mountains Basalt. The Martin-

r!ile flow within the Ice Harbor member was positively identifed through chemi-

cal analysis of portions of the sample collected from the 179-to-180-ft depth

interval. The same results were obtained for samples from the bottom of deep

3
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TABLE 1 . Summary of Completion Information for Wells Installed in the 300 Area
During the Period from June 23, 1986, Through February 12, 1987

- Permanent In;tial Depth to Depth of
Well ion

C^ thra) B `$)t t (^^ a `a) la)Number Date Dep o tom Wa er Cont ct Intervat

399-1-9 2-12-87 181' 180' 42.9' 52' 170'-180'

399-1-10 12-1-86 45' 39.5' 29' 27'

_

24.5'-39.5'

399-1-11 11-20-86 47' 47' 37' 42' 27'-47'

399-1-12 11-3-86 65' 60' 39.1' 47' 45'-60'

399-1-13 11-5-86 56' 53' 43' 52' 18'-53'

399-1-14 11•-14-86 50' 46' 36.5' 47' 31'-46'

399-1-15 11-7-86 48' 44' 33.3' 45 29'-44'

- 399-1-16A 12-5-86 48' 47.5' 37.3' 32' 32.5'-47.5'

^ 399-1-168 2-10-87 118' 115' 37.9' 32' 105'-115'

399-1-16C 1-16-87 178' 177.5' 39' 32' 167.5'-177.5' -

399-1-16D 1-29-87 180' 116' 40.5' 35' 106'-116'

399-1-17A 11-13-86 41' 40' 31.9' 30' 25'-40'

399-1-17B 12-19-86 115' 110' 32.9' 38' 1001-110' -

399-1-17C 1-16-87 173' 171' 33' 38' 161'-171'

399-1-18A 11-12-86 63' 54' 44.2' 40' 39'-54'

399-1-188 1-23-87 125' 118' 45.5' 39' 108'-118' -N

399-1-18C 1-6-87 153' 140' 42.8 38' 130'-140'
0% 399-1-19 5-23-86 45' 45' 31' 40' 35'-45'

399-4-11 11-26-86 95' 70' 59.9' 87' 55'-70'

(a) All depths are given relative to land surface.

wells 399-1-16C and 399-1-17C; however, the chemistry of rock samples from well

399-1-18C revealed that a younger basalt fl ow, the Goose Island, was present at

the northern edge of the 300 Area. The sample of basalt was taken from a depth

of 145 to 150 ft, which is 25 to 35 ft shal lower than the other deep wells.

The Goose Island basalt flow overlies the Martindale basalt flow. Water level

• and aquifer test data indicate that materials overlying the Goose Island flow _

5
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are hydraulically connected to the intermediate (unconfined) zone; materials

overlying the Martindale flow contain ground water that is hydraulically separ-

ate from the unconfined aquifer.

Difficulties during pullback of the temporary well casing from well

399-1-160 ( C1C, a temporary number) necessitated replacement with a new moni-

toring well 399-1-16C (C1D). Monitoring well 399-1-16D was originally planned

as a deep monitoring well. Drilling of 399-1-16D with continuously driven,

10-in.-diameter, steel casing began in late September 1986 and was completed by

mid-October to 180 ft in depth. The temporary steel casing was pulled back

only a few inches when the casing broke and separated a few inches at the

'IV- break. With some difficulty, the stainless-steel casing, well screen, and sand

_ pack were removed. The 10-in. casing was inspected in December with a caliper

log (a device designed to measure the diameter of the well bore and casing) to
c-s

determine the location of the break. Based on the caliper log, the break or a

break was at 114 ft in depth; therefore, the well could be completed as an

.0 intermediate-depth well. The downhole television camera was not operational,

and therefore it could not be used to ascertain if the caliper log interpreta-

tion was accurate.
CY
_ A decision was reached to complete the deep well as an intermediate-depth

well to 116 ft. The 10-in. steel casing was perforated every foot from 180 to
CM 114 ft, then grouted with Volclay, a bentonite grout, to a depth of 116 ft to

a` seal off the confined aquifer below. In the meantime, well 399-1-18C (C1B),

which was originally to be completed as the intermediate-depth well, was being

completed to a depth of 180 ft to serve as the replacement well for monitoring

the confined aquifer. During the completion of 399-1-16D as an intermediate-

depth well in late January 1987, it was suspected that the original depth of

the break was incorrect, or that a second break might be present at about

95 ft. The shallower break was confirmed. This second break meant that only 2

• or 3 ft of the 10 ft of well screen were exposed to the formation and only

indirectly through the perforated casing (114-116 ft) and the break identified

• by the caliper log (113.5 to 114 ft). Because of the limited interval open to

the formation, use of this well was limited to observation during aquifer

6
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testing and for water level measurements. A replacement well, 399-1-16C (C1D),

was constructed to obtain chemistry data and aquifer test data.

Hydrogeologic Characterization Effort

Between November 5, 1986, and March 5, 1987, thirteen 300 Area wells were

tested to determine aquifer properties. All but one of the wells tested were

drilled for the 300 Area RCRA project. All wells were pumped at a constant-

discharge rate and water levels were observed during both the drawdown and

recovery portions of the tests. Eight wells were tested during the first quar-

ter of 1987. Wells 399-1-10, 399-1-13, 399-1-14, and 399-1-18A were pump

tested at approximately 600 gallons per minute (gpm). Transmissivity values

were calculated to be approximately 100,000 ft2/day from testing well 399-1-13

and 200,000 ft2/day from testing well 399-1-14 (based on data from both wells

that were not corrected for partial penetration). Transmissivity values were

approximately 700,000 ft2/day and 150,000 ft2/day calculated from tests

conducted on wells 399-1-18A and 399-1-10, respectively. Data collected from

well 399-1-10 were affected by the Columbia River.

Tests were conducted in two other shallow wells besides those mentioned

above. Well 399-1-16A was, apparently, screened in the upper part of the

Ringold Formation and the static water level was over 6 ft deeper than the

Ringold-Hanford contact._ This well was pumped at 30 gpm for 180 min. Well

399-1-3 is an older well, driiled in 1950, and is perforated in both the

Hanford and Ringold Formations, at 25 to 44 ft and 54 to 70 ft below land sur-

face datum (lsd). This well was pumped at approximately 230 gpm for 24 hours.

Although observation wells were monitored during both tests, the water levels

were either not affected by pumping or were masked by river effects. A trans-

missivity could be calculated from pumping well 399-1-16A- approximately

10,000 ft2/day. No transmissivity could be determined from pumping 399-1-3,

because of the fluctuation of the discharge rate and, consequently, that of the

observed water levels.

Seven more aquifer tests were conducted on wells drilled to intermediate

depths ( just above the confining clay layer of the Ringold Formation) and

deeper depths ( between the clay layer and the underlying basalt). Eight-hour

pumping tests were used to determine the aquifer characteristics of the. -

7



intermediate wells 399-1-178 and 399-1-18B, and the deep wells 399-1-16C,

399-1-17C, 399-1-18C, and 399-1-9. A 13-hour and a 5-hour pumping test were

conducted on the intermediate-depth well 399-1=166.

Transmissivities calculated from the tests indicated values of approxi- _

mately 30 ft2/day for well 399-1-17B, 8 ft2/day for well 399-1-188, 6 ft2/day

for well 399-1-16C, 70 ft2/day for well 399-1-17C, 9 ft2/day for well ^

399-1-18C, and 1.5 ft2/day for well 399-1-9. Observation wells that were ^

measured during these tests were drilled to different levels and showed only -

small effects from the pumped well. However, both well 399-1-18B and 399-1-18C

•^ showed very similar characteristics, including specific capacities, heads, and

transmissivities. These wells were completed in very similar parts of the

- Ringold Formation, where the clay layer is thin and may not be as effective in

C7 preventing vertical leakage as is the case in other wells tested in the

M
300 Area.

Well 399-1-168 was pumped for over 8-hours because well 399-1-16D was com-

pleted in the same zone and could be used as an observation well. The other

^ wells in the cluster, although monitored for changes in head during pumping,

never reacted to the pumping of 399-1-16B. Well 399-1-16D did react to pump-

_ ing, and water levels were drawn down over 3.5 ft during the second aquit:r

test ( pumped at 20 gpm). Transmissivity for well 399-1-168 was calculated to

be 20 to 60 ft2/day. The transmissivity of the observation well, 399-1-16D,
cy^ was 150 to 200 ft2/day, which may be more realistic for both wells because of

the extra drawdown in the pumped well caused by partial penetration and bore-

hole effects. The river was also a factor in the testing of this well, since

recharge effects were apparent later in the tests. A storativity was calcu-

lated from the Theis curve match of both test #1 and test #2; the result was an

S of 0.008.

Non-routine field data collection is complete, but evaluation of geologic

and hydrostratigraphic data is continuing. Work has included not only defining
^

or redefining the geologic contact between the Hanford formation and the

Ringold Formation, but also differentiating between the middle, lower, and

basal members of the Ringold Formation for the first time. Upgrading ,

8



hydrostratigraphic interpretation of older monitoring well records required the

examination of old drill cuttings stored at the core library in the 2101-M

building in the 200-East Area.

The surface-water monitoring station on the Columbia River (SWS-1), which

• is shown on Figure 1, is adjacent to the 300 Area water intake and furnishes

records of water level fluctuations in the river. The data logger has been

collecting data since mid-January. In addition, two data loggers were

' installed in wells 399-1-10 and 399-1-16A. Timeliness of this installation was

important because the remaining aquifer tests started shortly thereafter, and

the influence of the river proved to be significant on the results of some of

the aquifer tests. To evaluate how far inland river water actually migrates,

conductivity meters and temperature probes will be connected to the existing

3-channel data loggers in three monitoring wells near the Columbia River.

G? Three sets of these loggers will be installed late in April or in early May.

Also, two more water level data loggers will be installed in wells 399-1-17A

and 399-1-13 by mid-April.
+f•

A two-dimensional cross-section model was applied to the unconfined aqui-

fer beneath the 300 Area. Steady-state simulations were performed to investi-
d!° gate the importance of vertical flow in the unconfined aquifer. Results showed

- that the ground-water flow is predominantly horizontal. It was decided to use

C4 a three-dimensional, layered system to represent the unconfined aquifer after

0^
reviewing results from the cross-section model and data from the geologic char-

acterization task. The top of the Ringold clays will define the base of the

aquifer in the layered model. The top layer will represent the glaciofluvial

deposits (Hanford formation), and the bottom layer(s) will represent the

Ringold Formation. The exact thicknesses of the layers are being determined.

Preliminary aquifer testing results were received and are being compared

with transmissivity data used by Lindberg and Bond (1979). Discharge data were

obtained for the Process Trenches and sanitary waste leaching trenches. The

weekly discharges appear to be fairly uniform for the 1.5 years of data

obtained. Historical water table elevations were reviewed and used to estab-

lish boundaries for the surface grid that will be input to the Coupled Fluid

9
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and Energy Solute Transport ( CFEST) code. The grid was designed and CFEST

input files are being prepared for the unconfined aquifer model.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

Routine sampling and analysis of the ground water has been conducted for

the 300 Area Process Trenches on a monthly basis since June 1985. Recent

activities under this effort and the results obtained are discussed in the fol- ^

lowing two sections. Raw analytical data for ground-water samples collected

from wells in the 300 Area are contained in Appendix B in Volume 2.
^

Collection and Analysis

Monthly sampling of the 16 wells originally in the monitoring network con- _

^ tinued throughout the quarter with several exceptions: wells 399-1-7 and 399-

1-3 were not sampled in January because of drilling activity in the area that -

r'0; prevented access to the wells. During February, nine new wells were fitted

with dedicated, Hydrostar(") piston-type sampling pumps, bringing the total

number of wells in the monitoring network ready for sampling to 25. Sample

preparation for 30 wells was completed in February, but only 25 monitoring
C"i wells were sampled because of delays in installation of five of the pumps. All

- of the 18 new wells were ready for inclusion in the monitoring network in

04 March. These wells bring the total number of monitoring wells in the RCRA mon-

itoring network to 34 as outlined in the Compliance Plan (USDOE 1986f). Sample
0%

preparation for the 34 monitoring wells was cumpleted in March, and all 34 mon-

itoring wells were sampled. The results of the March sampling will be pre-

sented in the next quarterly report.

Activities under the Collection and Analysis Task during this quarter

included preparing graphs, tables, and narrative descriptions for-the monthly -

report and the interim characterization report. Work was performed on devel-

oping statistical sampling methods to reduce the costs of data verification

while maintaining quality assurance.

The Hydrustar pump is a product of Instrumentation Northwest, Inc., of =
Redmond, Washington.

10
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Analyses of field samples by an independent laboratory confirmed the

results from U.S. Testing (UST). Work continued on adding new blind standards

to existing samples. Protocols were written for Quality Control (QC) standards

and proper calibration ranges were chosen for analyses. The production of

labels for QC samples was converted to the computer by the end of March. Work

will continue next quarter on automating interlaboratory comparisons.

Discussion of Results

Analytical data obtained from samples collected in the 300 Area between

December 1986 and February 1987 are included in this report and discussed in

the following paragraphs. Results for samples collected in March 1987, near

the end of the reporting period, will be included in the next progress report.

The results of sample analyses during the reporting period were generally

consistent with those reported previously. Some of the data are discussed in

detail be'ow and are also .01')wn on plots presented later in this section. Sev-

eral new wells have been added to the monitoring network and the first analyses

for these wells were reported in February. For plotting purposes, the wells

have been split into three groups. The first group consists of those wells

immediately adjacent to the trenches. The second group consists of wells near

the trenches and the third group is composed of wells that are distant from the

trenches. The plotting sy:abols are the third part of the well name for all

wells starting with "3-1", the second and third part of the well name for

others that start with "3-1", and a short abbreviation for the 699 wells as

follows:

Adjacent Near Distant

3-1-4 = 4 3-1-1 = 1 3-2-1 = 21

3-1-5 = 5 3-1-2 8 2 3-1-18A = 1bA

3-1-11 = 11 3-1-3 = 3 3-3-7 = 37

3-1-12 = 12 3-1-6 = 6 3-3-10 = 310

3-1-17A = 17A 3-1-7 = 7 3-4-1 = 41

3-1-8 = 8 3-4-7 47

3-1-10 a 10 3-4-11 s 411

3-1-13 = 13 3-8-2 s 82

3-1-14 = 14 6-S19-E13 = S19

3-1-15 = 15 6-S3OE15A = S30

11
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_ Table 2 is a summary of all results obtained for samples collected from

- December 1986 through February 1987. For those constituents that were unde-

during this time period, three asterisks appear in the column markedtected

"Below Detection." Also, any constituents having at least one value above the

regulatory standard or a screening limit are marked with three X's in the col-

umn labeled "Exceed."

• Gross beta concentrations have generally remained below the drinking water

screening limit of 50 pCi/L, which is consistent with previously reported
C-0 levels. The only exception is the 113-pCi/L concentration in well 399-1-17A

"r that was sampled for the first time in February.

-- Gross alpha levels reported in February for several wells increased from ^

c.- the previous month (Figures 2, 3, and 4). These increases may be in response

to cleaning operations in the inlet weir to the trenches that began in mid-

February and lasted for approximately 2 weeks. Uranium was recovered from

material taken from the weir and was recycled by sending it to the feed mate-

^ rials production plant. All wells in the group adjacent to the trenches have

Se,e experienced gross alpha levels greater than 15 pCi/L, the limit for Drinking

r Water Standards. Well 399-1-4 was sampled prior to the initiation of the

cleaning operations and only had a small increase to 26.9 pCi/L in February

from 24.9 in January. However, well 399-1-5 showed a definite increase in the

a` concentration level to 76.8 pCi/L in February, which was over three times the

January level, 24.8 pCi/L, in that well. New wells adjacent to the trenches _

that were sampled for the first time in February have only single values and no

data for comparison. These are the results of those samples analyses with ele-

vated alpha levels: well 399-1-11 = 156 pCi/L; 399-1-12 = 52 pCi/L; and

399-17A = 57.5 pCi/L. In the group near the trenches, only three wells have

February sample analyses values over the 15 pCi/L limit. Well 399-1-3 has

increased from a December level of 15.7 to 29.9 pCi/L. Well 399-1-7 increased =

to a concentration of 27.8 pCi/L in February from 12.6 in December; and well

399-1-8 with 5.42 in December and 5.68 in the January analysis increased to

17.3 pCi/L in February. Two new wells distant from the trenches that were

sampled for the first time this reporting period and five other distant wells

measured the alpha levels below Drinking Water Standards. The three distant

12 -
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TABLE 2 . Summary of Analytical Results for Ground-Water Samples Collected from 300 Area Wells
from December 1986 through February 1987

----- ------------ ---------- ------------------Cens titmant L1st.CantuioaLion Indlcators--------------------.------------------------

Canstitusnt Dstaetion Boi ss Rs yrlatory Liaits
Cods Nas Units Liait Saaplat Datsc tion Lioit Apsnc7 Eacud Full osn

191 CONDUCT UYHD 1 66 p . Spocific conductance
199 PH 1 if U X
C66 TOX PPO 10p 66 64 . fotal organic balopsa
Cp9 TOC FPS 100p 66 if eor Total organic carbon

----- ------------ ---------- -------------- ----Constltusnt List.Dr ink7np fatsr Standards--------- `.----------------------------------

Conatitusnt Dstactian Bdor Ra mu latory Liaits
Cods Masa Units Liait Saapsas DsOaction Li,it Apsnry E:cud Full naao

109 CDLIFRY YPH 2.2 66 ip I EPA Coliton bactoria
li BETA. . PCI/L p 66 (t i1 EPA :ra Oroas bata
Iq RADIUM ^p CI/L 1 66 40 6 EPA

W 212 . % LOALPHA , ^PCI/L 4 66 3 16 EPA aaa Orou aTPka
A0S BARIUM PPB 0 66 0 1000 EPA Bari as
A07 CADMIUM FPS 2 66 66 reo 10 EPA Cadslua
AOs CHROYUY PPB to 66 63 60 EPA Ckroaiua
A10 SILVER FPS 10 66 66 rrs 60 EPA Silrar
A20 ARSENIC FPS 6 66 ii ur 60 EPA Arsaaic
A21 MERCURY FPB .1 6 66 aeo 2 EPA YorcurX
A22 SELENUM FPS 6 IS 66 eee 10 EPA Solaniuo
A33 ENDRIN PPB 1 26 26 ooo
A34 YETHLOR FPS 1 26 26 reo 100 EPA YitAisXcbtor
A36 TOXAENE FPS 1 26 26 eee 6 EPA Toaapksns
A36 a-OHC PPB 1 26 26 to 4 EPA AI p ka-BHC
A37 b-ONC FPS 1 26 26 ran 4 EPA Bsta-BHC
A311 a BHC FPS 1 25 26 rar 4 EPA unaa-SHC
A30 d BHC FPS 1 215 26 eee 4 EPA Dslta-BHC
All LEADGF PPB 6 63 40 60 EPA Lod (graphite (urnacs)
C72 NITRATE FPS 6CU 66 0 46000 EPA Nibrato
C74 FLUDRID FPS 610 611 68 eoe 1409 EPA Fluoride
HIS 2,4-0 PPB 1 26 26 eeo 101 EPA 2,4-D
XN
H20

2 4 61P
F^A(t3UY

PPB
PPB

1
0

26
ii

26
0

rro 10
1060

EPA
EPA

2,4 6-TP ailros
Bsriua, filteredH21 FCADMIU FPS 2 66 66 ooe 10 EPA Cadaius, filtered

H22 FCHROYI PPB 10 65 66 eee 60 EPA Cbroslua filteredH23 FSILVER PPB to 66 ii rer 60 EPA Silror, filtorad
H37 FARSENI PPB 6 66 66 ree t0 EPA Arsenic, filtered
H31 FYERCUR PPB .1 65 66 oee 2 EPA filteredWrcury
H30 FSELENI FPS 6 65 66 eor 10 EPA

,
Sotonius filtsrnd

M41 . FLEAD FPS L 63 ip 60 EPA Lnd, fi1 torod

I. ^^ I e I I^ ' I I ^ I II , II

Î i

I'̂
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TABLE 2 . ( contd)

---------------------------------------------CsnsOitusnl List.Oualitp Ckarattaristica-------------------------

A

_ . .. ,
•

^

^

;^ I

^

I

Cmnstituut Dabetion Beles Rs slstmrp Limita
Cads Nus Umits Limit iaqlss Dmtsc tinm Limi^ A/amcp Exceed Full nmm

All SODIUM PPB 100 66 /
^

SNimn
A17 YANOESE PPB i 66 18

•
Yaqammsa

A19 ISON PPB i0 66 29
•

Iras
CS7 PHENOL PPB 10 3 3 era

•
pkomml

C73 SULFATE PPB i00 it 1
•

Snlfata
C76 CHLORID PfB 600 66 p

•
Cklsatds

H24 FSODIUY PPB 100 ii 0
•

Sdima, filtered
H29 FYANOAN PP8 i ii U Yan/smass fillsnd
N31 FIRON PPB 60 ii Si : Iro, /ilEmrai

----- ------------- --------- ------------- ---------- Consli turat List.Sits 3pseific------------------------------
Conatitmant Dotattion Bclor Ra 7 mlatory LLits

Code Nast , Umits Liait Sasplss Dstsc tion Lialt A9sncp Etcomd Full aaaa

610 w t,t0 ri ^•) PCI/L 22.6 2 2 srr
^

Cakalt-00
024 CS-137 PCI/L 20 2 1 Caaium-137
034 RU PCI/L 1T2.6 2 2 aoo : Rutkmmima-100
121 SR PCI/l t 3 1 aro StromOimm-90
124
A01

UiCHEY
ZNC

UO / L
PPB

.726
i

2
ii

0
30 •

^

Natmral mrasimm
Zime

A06 CALCIUM PPB 60 66 0
^

Calciam
A12 NiC:EI PPB 10 66 66 aro Nickel
A13 COPPER PPB 30 is 30 1300 EPAP Copper
AI6 ALUYNUY PPB 160 66 ii arr

^
Almmimum

Af0 YAOUES PPB 0 ii 0 Ya Caasinm
All TETRANE PPB 10 60 66 tar { EpAP Tntrac4lmruntkamn
A61
A67

YETHONE
1 1-T1

PPB
PPB

10
1D

60
66

60
66

aar
rn 0 E

YmOk 1 atk 1 kstsnm
^ ^,, 20 PAP -trie1, lonmtkaiA06

A69
1 I 2-T
7AItENE

PPB
PP8

it
10

i6
66

66
66

rra
i

1,1,2-tritkloroatka
EPAP TrickloroaOkTlaam

A70 PERCENE PPB 10 to 66 rra PmrcklorwOkplsnm
A71 OPXTLE PPB 10 i0 66 rro 440 EPAP XTlmma-m p
814 Y-XTLE PPB 10 i6 65 oar /Ip EPAP •

,
XT1404-0

C70 CYANIDE PPB to ii 66 ras
•

CTasidm
C76 SULFIDE PPB 1000 ii 66 oro

•
Sutfida

C60 ANYONIU PPB f0 60 53
^

Aaammina 1on
B16 FZINC PPB i ii 44

^
Zine filteredN19 FCALCIU PPB f0 fi 0

^
Caic=mm, filteredH26 FNICXEL FPB 10 ii 66 sar Nickrl, filteredH26 FCOPPER PP8 10 66 36 1300 EPAP Coppmr, filteredH16 FALUYIN PPB - 1i0 66 ii arr

•
Almaimua, filteredH32 FYAONES PPB 0 66 0 Yapnasium, filtered867 LPHENOL PPB 1 23 34 Pksnml, lom DL

I I

Ilf ^. ',

I^^«
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TABLE 2 . ( contd) I

____________________________________________________ Constitu.Rt Liat.Tap-sloaps----------------------------------------------------

Constituont D.toction Bsl os Rspulatoq Liaits
Codr Mau Units Liait Saapi.s Ostoc tlon Lisit ApaacZ Ercaud Full aaoo

A14 YANADUN PP9 i ii 29 . Yanadiua
All POTASUX PPB 100 ip 0 Pot»siuo
Ap0 CNLFORN pP8 to ip 31 . Chloroform
A93 NETHYCH PPO 10 CO 62 Nothyl.ns chlorid.
C19 PHOSPHA PPB 1000 is i{ Phoaphato
H27 FYANADI PPB i fi 33 Yanadiua, filtarad
H30 FPOTA55 PPB 100 Ni 0 Potaasius,

----- ----------------------------------- ---------Constit uont LIst.NAC 179-9p3-999i-------- -------------------------- -----.--•--•--

Constitusnt Dotmictlos Bol oa Mapulatary Lillts
Codo but Units Limit 5up1.s Datoc tlon Limit Aponcy E:eo.d Fuli nao

A02 BERYLAY PPB i 2 2 ras BorZllisa
A02 OSXIUN PPB S00 2 2 aa. Osaoua
A03 STRONUN PPB 300 2 2 roo Strontium
All AXTIONY PPB 1p0 2 2 s.a . AntisonY
A23 THALIUX PPB is 2 2 ooa Thallius
A21 THIOUR4

•
IPPB 200 2 2 00. Thiour.a

A26 ACETREA • PPB 200 2 2 r.• 1-aeK) I-2-tti.oro
A29

^-- A27
CHLOREA
D:ETROL

PPB
PPB

200
200

2
2

2
2

roo
ros

1-(o•chloreybanyl) thinuraa
Di h 1 11

^ A29 ETHYREA PPB 200 2 2 o.r .
ot y st Y.star.l

Ethyl.nathi.nrn
A29 MAPHREA PPB 206 2 2 see 1-oaphttf1-2-shi.ona
A32 PHENREA PPO 200 2 2 .a N- b.aylthi•.ursa
A40 DDD PPB i 2 2 a.. 00^

A11 ODE PPB 1 2 2 see . p0E
A42 DDT FPB 1 2 2 aao DDT
443 NEPTLOR PPB 1 2 2 raa % EPA? Hqtachlor
A14 HEPTIDE PPB 1 2 2 a.. I EPAP Haptchl.r .pasido •
A40 DIELRIN PPB 1 2 2 o•r . Disldrin
A47 ALORIM PPB 1 2 2 .ar Aldrin
Alp CHLOAME PP9 1 2 2 see p EPAP Chlordano
A49 ENDO1 PPB 1 2 2 r.a . Endosolfao I
A62 EX002 PPB 1 2 2 see EadnuLfao TI
A92 BENZEME PPB 10 2 2 see i EPAP Bosa.ns
A63 DIONAME PPB 600 2 2 ooa . Dioaano
A!i PTRIDIX PPB 500 2 2 oor Pyridins
A09 TOLUENE PPO i0 2 2 see 2409 EPAP Toluon.
A72 ACROLIN PPB is 2 2 oro Acrol.in
A72 Af4YILE PPB l0 2 2 o.r . Aeryloaitrilo
A74 BISTHER PPO 10 2 2 see Bia(chloros.tbyl) .thar
A7i BR.MOXE PPO 1p 2 2 aa. pruoacnton.
A7p NETHBRO PPO 10 2 2 .ao Xotbyl hroaido
A77 CARBIDE PPB 10 2 2 aa Carbon disnlfid.
A7s CHL9ENZ PPO 10 2 2 •.o Chlorobonr.o.
A7p CHLTHER PPB 10 2 2 aor 2-chloroothyl sinyl otbr
All NETHCHL PPB 10 2 2 aao Wthyl chiorid.
A92 CHNTHER PPB 10 2 2 see . Chloroa.tblI o.tb11 oth.r
A1S CROTONA PPB 10 2 2 orr Crotonsidopyds
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TABLE2. ( contd)

------------------------------------------------- Comatitront Lizt.YAC 173-303-9016-----------------------------------•-•-----•-----
Costitnent Datoction Bmlov Nm a mlaterl Limits

Cede Nzse Units Lld t Saplos Dotmc tie. Limit AOUp Ezceed Full some

A01 DIBRCHL FPS 10 2 2 its 1brosm-3-cbimroprepaso
A00
All

D10RETH
IBRYET

FPS
PPB

10
to

2
2

2
2

044
it

. 1 2-Jitruestbaam
D^t B

At,
D
DIBUTEN FPS 10 2 2

s
o•m

. n.o.et a.e
1icblere-2-butmae

All pICDIFY FPS 10 2 2 rro . D.cblerediFlnmrmamthame
All 1,1-DIC FPS 1p 2 2 .rm 1,1-dicbleremtbans
A9p

1
1 2-DIC
k

FPS
PB

10
0

2
2

2
2

0.o i EPAP
70 EPAP

1,2-Jitbbnmt0sa•
TA0 T ANOCE P 1 arm rus-1 2-4 ieb bnmtbmns

A92 DICETHY PPB 10 2 2 rmo 7 EPAP 1,1-dltAlormetblleam
A91 DICPANE FPS 10 2 2 moo 0 EPAP 1,2-JfeOlmrqrepaae
A96 DICPENE FPS 10 2 2 rrm . 1,3-dicbtormprmp.as
A90
A97

NNDIEHY
DIYI 1

FPS
PPB

IS
3900

2
2

2
2

m.•
smo

. N,M-J btM IM7Jra:fnm
i l di t^ l i

Alm
, -

I 2-DIM FPS 3010 2 2 oro
, , - qJdrazve 7 ne

1 2-Ji tb lb d i
Ap9 flfDRSUI FPB 70 2 2 rmo

, 7mm rmz ni
H L if^7 rmyu sv dm

901 1000YET FPS 10 2 2 cso . Iodmnmthave
902 YETHACR FPS 10 2 2 rec . ratbacr) Ionitrite
B03 YETHTHI FPS 10 2 2 moo Yetbaaetbivi
604 PENTACH ^PPB 20 2 2 to Potacbimremtbanm
905 p1112-^tc .PPB 19 2 2 Si' . 1,1,1,2-OetneBlentbane
B00
800

1122-tc
BROYDFN

FPS
FPS

10
to

2
2

2
2

0oo
rmm

1,12 2-tdracblermObanm,
B f

^-' 0p9 TRCYEOL FPS 1p 2 2 to
rue erm

Tric0lereutda8athiel
Ch B1D TRCYFLY FPS 10 2 2 .mr .

Bil TRCPANE FPS 10 2 2 r.m . Tricblerepropans
812
8

123-tr p
N D

PPB
S

10
10

2
2

2
2

r.r
1 EPAP

I 2,3-tricblonprmpanm
Yl13 YI YI E FP r.o a7 I ebteride

B15 DIETHY FPS 10 2 2 ..r Dtmtbylarsinm
B19 ACETILE FPS 3009 2 2 •rm . Aemtenitrile
B20 ACETOPH PPH 10 2 2 •.. Aeetmpbmvoam
821 BARFRIN FPS 10 2 2 .ro . NarFarim
822 ACEFENE FPS 10 2 2 rro . 2-seetqlaminPlaormnm
023
0"t

ABINDTL
AYIIS02

PPB
FPS

10
10

2
2

2
2

amo
its

1-suiaob7phoa l I
5-jnls .tb l)-3-I l1

026 AYZTRDL FPS 10 2 2 roo .
ps s0zaz0 m

Autnlm
025 ANILINE PPO 12 2 2 ar. . Anilinm
827 ARAYl7E FPS ID 2 2 0.o Ara.ite
821 AURAMIN PPB 19 2 2 oro . Anrasimm
020 BENZCAC PPB to 2 2 rro . Bmaz c)acridine ^
B3p BENZAAN PPB 10 2 2 rmo .

f
Benz mlaathracmrr

031 BEND:CY FPS 10 2 2 rmo Bmnzene diehioro.ethyl
832 BENTHOL FPS 1D 2 2 .ao Benzmaetboit
B33 OENDINE FPS 10 2 2 rro . Bmazidinm
031 BENZBFL PPB ID 2 2 coo . Buzm(b)Fluarantbene
835 BENZJFL FPS 10 2 2 no . Bmnzmlj)tlverantbmae
B30 PBEIIZOU FPS 10 2 2 rro P bozoqnnneam
937 BENZCNL PPB 10 2 2 rar Bmaz) 1 c0laride
B30 0I52CHN PPB 10 2 2 ros . Ois (2-ehlorestbez 7) mmtbans
839 BIS2CHE FPS 30 2 2 cwm Bis(2-ehtormmtB i) ethv
Btp BI52EPH FPS 30 2 2 one .

^
Bis(2-eth7iber7 ) phthalatm

,.... ,

i. I I I I II ^ { I ^ I I ^ ^ I ^^
^

i r I
II I I ^ I I
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TABLE 2 . ( contd)

---------------------------------------- Constitoont List.NAC 173a03-9906---------------------------------•--°-----------

Co^atitasmt Dstsction Bslos Ropolstory Lisits
Csdo Nsss Uaits Lisit Sapl.a Dsttsction Lldt Apsnry Eacud Full auo

B69 NEXCBEN FPS IU 2 2 sce Rexachlarshoozone
8 90 NEXCBUT PPB 10 2 2 0oo Nexachisrohat.diess
893 NEXCCTC PPB 10 2 2 a^^
892 NEXCETH rP8 10 2 2 oot
893 INDENOP P'8 10 2 2 soo
891 ISOSOLE Pi B 10 2 2 src
896 YALOILE FPS 10 2 2too valomealtrils
8 96 YELPHAL PPB 10 2 2 oss
897 YETNAPY FPS 30 2 2•ss
ll9s YETNNTL FPS 10 2 2♦94
B99 YETAZIR FPS 10 2 2 aoc
CO1 YETCHAN PPB 30 2 2 css mothylcholzatkrome
C02 YETBISC PPB 19 2 2 sn eaailias)C03 YETACTO PPB 10 2 2 oco -mothyllactomitrM
C 01 YETACRY FPS 70 2 2 sos
C06 YETYSUL PPB 10 2 2 oca voth l
C06 YETPROP FPS 10 2 2 oos

i
opiossldsbyds-C07 YETNIOU PPB 10 2 2 sa@

C06 NAPHQOI I PPO 10 2 2 as• •
C09 9+nspba • PPB 10 2 2 soc
C10 2-na hs FPS 10 2 2•aa •
C1i NITR^III PPB 10 2 2•sr
C12 NITBENL PPB 30 2 2 sos MILrobastime
C 13 NITPHEN PPB 10 2 2 ass
CIa NNIBUTY FPS 10 2 2 sss
C16 NNIOIEA FPS 10 2 2 su@
C16 NNIDIEY PPB 10 2 2 soo
Cl? NNIDIYE FPS 10 2 2•os
C1s NNIYETH FPS 10 2 2 uo
CI9 NNIURET PPB 10 2 2 soo
C20 NNIYINY PPB 10 2 2 aas
C23 NMIYORP PPB 10 2 2•oo
C22 NNINICO PPB 10 2 2 coa
C23 NNIPIPE FPS 10 2 2 oso
C24 NlTRPYR PPB l0 2 2•00
C26 NITRTOL PPB 10 2 2 it.
C26 PENTCBB FPS 10 2 2•*o
C27 PENTCNN PPB 10 2 2•ss PostachiMaltrobouleme
C28 PENTCNP PPB 10 2 2 000 220 EPAP
C29 PHENTIN FPS 10 2 2 out 220 EPAP
C30 PNENINE FPS 30 2 2 0o0 phanyMedivaias
C 31 PNTNEST PPB 10 2 2•oo
C32 PICOLIN FPS 16 2 2 on
C33 PRONIDE PPB l0 2 2 aso Pressolds
C 34 RESERPI PPB 10 2 2•ss
C36 RESORCI PPB 10 2 2 ses
C30 SAFROL FPS 10 2 2 aso
C37 TETRCNB PPB 10 2 2 cso
C39 TETRCNP PPB t0 2 2 soe

fC40 • TNIURAY PPtI 10 2 2 so• Ti lu'ram

I I ,
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TABLE 2 . ( contd)

DO

------°---°------°----------------------------Ccrostrou.nL LY.1.9AC 173-393-991i-------------------------------------------------

C l
CanstiLuenO

N
DeIeCtiOn Beiow R^ Y uilNr7 Limitso e ls• UniO! Lfmit iampiei Detectlen Llsit AyenC7 E[ceed Full mlme

C41 TOLUDIA PPB • 10 2 2•r• TolvenedioniasC42 OTOLHYD PPB 10 2 2•.• •
C43 TRICHLB PPB

2 2
'

C4/ 246-trp PPB 10 2 i^^2 •C46 246-tr p PPB 10 2 2•10 •
C10 TRIPHOS PPB 10 2 2 949 'C17 SYBTRIN PPB 10 2 2 e4• •
C19
C 9

7RISPHO PPB
I 2 2

' 1i
^4 BENZOPY PPB 0 2 •a•2COi CHLHAPZ PPB i0 2 2as• '

e
Cil BIS2ETH PPB IO 2 2*to IsC62 HEXAENE PPB 10 2 2sre Nexachloro ro meCi3 HYDRAZI PP6 3000 2 2as•

p p4
• H drazineC61 HEXACHL PPB 10 2 2@so

y
Cii NAPHTRA PPB 10 2 2040 '
Ci6 123TRI PPB

10 2
'

Ci9 13iTRI PP8 2 i^^ ^
C69 1234TE PPB

2C60 1236TE ^PPB 30
2

2 ^^^ 'C61 ^•iETERYR • PPB 100 2 2•ea •
C62 CHLLATE PPB 100 2 2•e• • Chlereboaxlfst*C03 CARBPHT PPB 2 2 2sra ' Car heRetkienC64 DISUIFO PPB 2 2 2see

W
C65 DIBETHO PPB i 2 2sea DinothestsC66 BETHPAR PPB 2 2 2*as 'C61 PARATHI PPB 2 2 2so• •
C71 FORBALN PPB 600 2 2se• ^ FornallnC79 KEROSEN PPD 100D0 2 2@a• • KeroseneC6l ETHYOLY PPB 10000 2 2•rs •
C99 DIOXIN PPB 1 2 2040 •• DioxinC67 CITRUSR PPB

2C99 CYAMBRO PPB 3000
2

•
C99 CYANCHL PPB 3000 2 2•t• •
C90 PARALDE PPB 3000 2 2*sr •
91 STRYCHH PPB 60 2 2ser ry kninsC92 VALHYDR PPB 600 2 2•r•

l
^

'
C93 NICOTIN PPB 100 2 t•r• •
C94 ACRYIDE PPB 3000 2 041 j EPAP AcrylasidsC96 ALLYLAL PP8 3000 2 !•er
C96 CflLORAL PPB 3000 2 2•ro • ChleralVY CHLACET PPB 3000 2 2see • Iler ac:96
'

CHLPROP PPB 3000 2 2•ee
:h

•
99 CYAR00N PPB 3900 2 2see • C Ifto es101 DICPROP PPB 3000 2 2•o•

l g
Dichlor9 ro sool103 ETHCARB pPB 3000 2 2as•

p p
i01 ETHCYAN PPB 3000 2 2•sr10i ETHOXID PPB 3000 2 2*ro •
106 ETHBETH PPB 3000 2 2107 FLUOROA PPB 3000 2 2101 OLYCiOY PPB 3000 2 2 It• • al id aideh109 ISOBUTY PP8 3000 2 2 srr

yz yl ift
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TABLE 2 . (contd)

-------------------------------------- ----------- Canstitusmt List.lAC 173-503-1916-------- -•..-----------------

Cnnstituont Dataction Baloi M ulatsr7 Liaits
Cada Nssa Units Liait Dataction LIaIE Apsep E=oaad Foll aaas

R10 BETZINE PPB "5000 2 2 rss . Natt71 tydrarlao
B11 PROPYLA PPB 3000 2 2 orr N-prnpisoiia
N12 PBOPYNO
Bif ! d S T

PPB
PPB

3000 2 2 orc . 2- rq7a-l-ol
^-

R!7 FBEkYII
SN

PP8
1
i

2 2 ars
2 2 rrr

. !-T2.
Oar7 Illaa filtered

RDI FO IUN
R!i FSTRONT

PPB
PPB

s00
300

2 2 rco
2 2 oa .

Oauioa filtered
Strastiaa, filtered

^ B30 FANT:UO PPB 100 2 2 scr Aatiaoq, filtered
B40 FTHALLI PPB ZB 2 2 rs• . iRalliaa, filtered

rn - Iodleatos all suplu were tdos datoctian Ilaita

- Indicatas tha t raluiaNry liaits aara aieasdad

EPA - tasad on I hits llrse in INCFR 206, Appndii I11,
EPA.Intar ia PrLarY Dr intiny lrbrr Stuudards

EPAI - ba,ad 'n propossd Nsa laus C antsuiasnt LaralsL
,.
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FIGURE 2 . Gross Alpha Concentrations in Samples from Monitoring Wells
Immediately Adjacent to the 300 Area Process Trenches,
June 1985 through February 1987r^t

^ wells with alpha levels over 15 pCi/L this reporting period are: well 399-3-10
^I with an increase in January from 11.2 (December) to 17.9 and then a decrease in

February to 7.3 pCi/L; well 399-4-1 with an increase in January to 17.6 from
December's 10.1 level and then a decrease to 10.8 in February; and well
399-4-7, which has consistently had concentration levels over 20 pCi/L this
past year. This period's reported alpha levels are 30 in December, 23.1 in
January, and 31.7 pCi/L in February.

Radium concentrations in all wells except 699-S30E15A remained the same as
previously reported. In February, radium concentrations in well 699-S30E15A
increased from less than 0.2 pCi/L to approximately 1.5 pCi/L, which is still
below the 5-pCi/L USEPA drinking water limit.

Nitrate concentrations in wells near the trenches increased in December

but declined in January in all wells except 399-1-1 and 399-1-2 (Figure 6).

During February, the nitrate levels in 399-1-1 and 399-1-2 declined to normal

levels and increased in wells 399-1-5 and 399-2-1 (Figures 5, 6, and 7).
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r FIGURE 5 . Nitrate Concentrations in Samples from Monitoring Wells Immediately
Adjacent to the 300 Area Process Trenches, June 1985 through -
February 1987

With few exceptions, lead concentrations in all wells remained below
detection limits. Lead concentrations above the detection limit remained well -

Cl^ below the USEPA drinking water limit of 50 ppb.

The p4 of samples from wells 399-1-4 and 399-1-6 decreased to approxi-
mately 5.0 during February (Figures 8 and 9). This decline in pN is believed
to be associated with release of acid reported by UNC in early February.

The level of trichloroethylene (TCE) in well 399-4-1 has been reported
sporadically above detection level and the proposed drinking water standard,
but was not detected this quarter. Based on the isolated occurrence of TCE in
well 399-4-1, the well's position relative to the trenches, and the direction
of ground-water flow in the 300 Area, the elevated level of TCE in this well is
presumably attributable to a source other than the trenches.
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FIGURE 8 . pH Concentrations in Samples from Monitoring •Wells Immediately
Adjacent to the 300 Area Process Trenches, June 1985 Through
February 1987

During the previous reporting period, the analytical results for metals in

the unfiltered samples from well 399-3-7 had been higher than for the filtered

samples. During this quarter, however, the concentrations of the constituents

in the filtered samples increased to levels similar to those detected in unfil-

tered samples. The analytical results for filtered and unfiltered samples from

all other wells agree very closely for all metals except iron. Iron levels in

unfiltered samples from many of the wells are higher than in filtered samples.

Since monitoring was initiatE.f, well 399-1-8,,which samples the unconfined

aquifer at an intermediate depth, has generally had higher concentrations of

most natural constituents than reported for shallow wells 399-1-3 and 399-1-7

at the same location. Those constituents that are typically present in higher

concentrations in samples from well 399-1-8 than in samples from the adjacent

shallow wells (e.g., barium, potassium, magnesium, manganese, and sodium)

appear to be indicative of lithological differences in the aquifer intervals

being sampled. Conversely, ground-water contaminants (e.g., gross alpha, gross

beta, nitrate, copper, chloroform, ammonium) are generally detected in lower
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FIGURE 9 . pH Concentrations in Samples from Monitoring Wells Near the 300 Area
Process Trenches, June 1985 through February 1987

concentrations in samples from well 399-1-8 than in samples from the shallow
wells. Any increase in concentration of contaminants reported in samples from
the shallow welis is generally accompanied by an increase of lesser magnitude
in samples from well 399-1-8. This increase indicates that contaminants are
reaching the intermediate portion of the unconfined aquifer but in concentra-
tions less than in the shallow portions of the aquifer.

Seasonal variations in the detected concentrations of several constituents
are evident. Although the variations are not universal, the following gen-
eralizations can be made. The reported levels of gross alpha, gross beta,

25
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chloride, copper, and nitrate increased in samples from several wells during

the first half of 1986. Based on the data for January and February of 1987,
the concentrations of these constituents, except'nitrate, appear to be increas-
ing. Chloroform concentrations in most wells near the trenches increased
between June and September in both 1985 and 1986 (Figures 10, 11, and 12).

Continued monitoring in the following months will confirm whether or not the
4.rends are repeating. Whether variations in the constituent concentrations are
caused by seasonal changes in ground-water flow or river stage, or are caused
by other factors such as operational procedures (e.g., the weir cleaning as

discussed above) is unclear at this time. Future monitoring and review of
existing data on water levels and operational procedures may help to define the

cause(s) of these variations.

The first draft of the interim characterization report is nearing comple-
.tion. It is scheduled to :e released to the State and the USEPA for comments

during the next qudrter.

Solid Norizovtei Line repreaents Dalectlon Limit
Wells AdJecent to the Trenches
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FIGURE 10 . Chloroform Concentrations in Samples from Monitoring Wells
Immediately Adjacent to the 300 Area Process Trenches, .
June 1985 through February 1987
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_ ^ `` 183-H SOLAR EVAPORATION BASINS

Three recently issued reports (USDOE 1986c, e; 1987) contain information
on the progress made and the data obtained by the RCRA Compliance Ground-Water
Monitoring Project for the 183-H Solar Evaporation Basins during the time _
period from June 1985 through December 1986. This report includes information
on subsequent activities and data. -

' A more detailed discussion of all well installation and hydrogeologic
characterization work conducted since•August 1986 was compiled during this

• quarter in the draft document "Interim Characterization Report for the Area
Lr? Surrounding the 183-H Basins." The final version of this report will be issued

in the next quarter.

C-) DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

1.^ Expansion of the monitoring project through installation of 16 new wells
was completed during the last reporting period. Locations of all wells now
used to monitor the 183-H Basins are shown on Figure 13. A discussion of dril-
ling including well completion information was included in previous progress
reports (USDOE 1986b, c; 1987). --

-- During this reporting period, selected lithologic samples from the new
^ wells were analyzed for the following parameters:

p% 1. grain size distribution - performed on all samples

2. soil moisture content - performed on all drive barrel samples col-
lected above the water table

3. soil moisture retention - performed on all drive barfel samples col-
lected above the water table

4. bulk density - performed on six to eight samples from each of the
• three deep wells

5. bulk porosity - calculated for the bulk density samples

6. hydraulic conductivity - performed on a total of three split-spoon
samples from deep wells 199-H4-12C and 199-H4-15C.
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These analyses have been completed and interpretation of the results are now in

progress. These data and their significance will be presented in a future

progress report.

ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER

Routine sampling and analysis of the ground water beneath this facility

has been conducted on a monthly basis since June 1985. Recent activities under

this effort and results obtained are discussed in the following two sections.

Collection and Analysis

Monthly sampling of the five wells originally in the monitoring network

^ continued throughout the quarter. In addition, dedicated, piston-type sampling

pumps were installed in the last of the 15 new wells. These wells were then

added to the monitoring network in January. All 20 wells were sampled three

^ times during the quarter. Most of the ground-water samples were analyzed for

^ the standard list of constituents (see Table 2 in USDOE 1986e). To satisfy
VIA

f^? regulatory requirements and to er'ure that no contaminants were overlooked,

_

V7
additional analyses (listed in Table 3 of USDOE 1986e) were performed once dur- R97
ing the quarter for the upgradient well 199- H3-1 and the downgridient well we .

199-H4-3.

Because of continuing problems with their total organic carbon (TOC) ana-

^ lyzer, UST has purchased and installed a new TOC analyzer. The backlog of

t<d samples has been eliminated. Samples were collected, preserved, and stored
NNW,

properly and are not believed to have been affected by the ahort delay before

analysis.

Discussion of Results

Analytical data obtained from samples collected in the 100-H Area between

December 1986 and February 1987 are included in this report and discussed in

the following paragraphs. Results for samples collected in March will be

included in the next progress report.

Analytical results from this reporting period are comparable to the previ-

ousiy reported data. In general, elevated levels of certain metals, anions,

radionuclides, and chloroform are present. Some of the data are discussed in _̂ -
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TABLE 3 . SuHmary of Analyses Conducted on Samples from 100-H Wells, December 1986 Through
February 1987

------------------ ---------------------------CYnttitCY.nt Lilt.Cantaalnrtirn IndlcatOra---------------------------------------------

Cosstitsoat Detection Boloo Royulator7 Lisits
Cu.d Nau. Units Liat Saqlss flstactios Liut Apalc7 Exceed Full uss

NOUCT UMHO
1

seific casductaucs^ S
i91 PN LI

^

0 ^NSI r9aait Malapss
Ci1 TOC

PPY 3000
60 40 : T.tal .ryanle orbs

»I r

Custitwat
Codo Ni.. Usita

P CI
Isl RADIUM
!11 I'CI/L
A01 BARIUM PPB
A07 CADMIUM PPB
A01 CHRONUM PPB
AIO SILVER PPB
A21 ARSENIC PPB
A21 MERCURY FPO
A22 SELENUH PPB
All ENCRIN PPB
A34 VETHLOR PPB
ASi TIXAEKE PPB
All FPOw-BHC
A37 b-BHC FPO
All Stir PPB

79A LEADOF FPO

C11
NITRATE

PPBFLUGAID

BBIC FP
H20 PPB
H21 FCADNIU FPO
H21 FCHRIVI PPB
N23 FSILVEA PPB
H37 FARSENI PPS
N39 FVERCUR PPB
N39 FSELEMI PPB
H/1 FLEAD PP9

^

---------------C.ostituant List•Driskiay tatsr Standsrds----------------------------

D.tactiul Bal.. Rs y alatsry Lisita
Lisit Saqlca Dat.ctios Lisit Agency Exceed Full sas

2.2 51 42 1 EPA C.lifars tactaria
1 11 0 SB EPA iat Or.ss beta
1 51 11 S EPA
4 51 2 15 EPA xxx Orus alpha
/ 61 / 1119 EPA Barius
2 SI 50 19 EPA Cadsius

10 61 0 SI EPA Chrssiua
10 LI 61 nr 59 EPA Silver
S 61 49 SI EPA Arsenic

.1 61 50 2 EPA Barear7
i SI 61 rrr 18 EPA S.l.sius
I 2 2 •ro 2 EPA Eodria
1 2 2 oro 1NS EPA IMtbr7ckl.r
1 2 2 r.• S EPA Tasphsos
1 2 2 srr 4 EPA AI ha-aHC
1 2 2 sro 4 EPA BsEs-BHC
1 2 2 ur 4 EPA Oaua-BHC
1 2 2 oro 4 EPA D.Ita-RHC
S 61 11 Si EPA Lead (9raphits furnac.)

$00 tl 0 I6009 EPA Mitnt.
500 il 60 1101 EPA Flusrido

1 2 2 000 101 EPA 2,1-0
1 2 2 ..0 10 EPA 2,1 S-TP
B 60 0 1000 EPA Barius, filtered
2 $1 49 10 EPA Cadsius, filtand

to 60 S S® EPA Chruius filtard
to SO 60 •ro 60 EPA Sil..r, filtered
S 60 10 • LO EPA Ars.nic, filtered

.1 S0 60 ou 2 EPA Msrcury, fiitsrad
S 60 SO 40, 10 EPA S.l.nius filtsnd
t W 41 LN EPA I..d rilL...d

^i ^ ^^



' . . . • ,
9 2 1 2 :5 6 3 0 1 5 9

TABLE3. (contd)

w

_____________________________________________Censtituont List.pualit7 Charact.ristics___..._..._...._....__........_...._..._......

Cosstitoont Dstoction Ropulstor7 Limits
Cad• Nsso Units Lisit Dd.actio. Limit Ap.mc7 Escod Full naso

All SODIUN PPB 100 51 0 SoAius
Al? NANCESE PPB f il 24 , Ysapaass.
AID IRON PPB 60 61 is , Ira.
C67 PNENOL PPB it 2 2 s.c . Pfu.l
C75 SULFATE PPB 600 tl 0 . Solfst.
C75 CNLORIO PPB i00 fl 0 Cylorido
N24 F500IUN PPB l00 60 0 . SNi.s• filtord
N29 FNAN6AN PPB f fl 34 . a.paqsYo tilNroA
N51 FIRON PPp is 60 40 . Iro., filE.rd

--------------------------- ------------- ---------- Constito.nt List.Sits SPocific-_.__.._._.__...______..__.__._._____.._______._.__

t Dotoction B.1os R.pslst.ry Lisits
Culo page I Limit SscP1n D.tsctiw Limit Apne7 Hc..d Full .sno •'

/70 PCI/L 22.6 2 2 cso ,
024 PCI/L 20 2 2 s.o
151 PCI/L 172.6 2 2..o Nothemius-las
121 PCI/L i 2 1 , Strontium-to
124 6

L ^MOWN PP SGO il Sp , Strontium
A 04 ZINC PPB f il 30 , Zinc
ADf CALCIUM PPp f0 61 0 , Calclust
A12 NICXEL PPB 10 it 74 Nickel
A15 CIPPER FPi Ip fl 44 1301 EPAP
A14 VANADUV PPB f it to ,
All ALUUMUM FPB 160 f1 ip ,
All PITASUM PPB 100 fl 0

^
Potassium

Ai0 VAOXES PPB 0 61 1 Ma mosium
Al? 14 fl Ii 228 EPAP

l

1301 EPAP

, .. •

lfo f® 44
loo

fe i300 61 31
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Coastituoat
Cu.d Nau Uaits

All IERTLAY PPB
A02 6SYIUY FPB
A1i ANTIONT FPS
A61 TETRANE FPS
A64 YETHONE FPS
AIS 1 1 2-T FPS
A69 TkIEENE PPB
All IPNTLE FPS
814 N-NTLE FPS
C79 PHOSPHA PPR
NSS FBERTLL PP6
N34 FDSYIUY FPS
His FANTIYO PPO

------ -------------

Coaatitsut

-----

Csdo Nui• • Uaits

'1"A23 1 THALIUY PPI
A21 THIOURA PPO
A26 ACETREA FPS
A26 CHLOREA FPS
All DIETROL 70
All ETHYREA FPS
A20 NA'HREA FPS
A52 PHENREA PPI

Ai1 . DDE PPB
A12 DDT FPS
A43 HEPTLOR PP6
A41 XEPTIDE FPS
A16 DIELRIN FPS
A47 ALDRIN FP6
A11 CHLOANE FPS
A49 END01 FPS
Ai2 END02 FPS
A62 BENZENE FPS
A63 DIDRANE FPS
A6i PTRIDIR FPS
A16 TOLUENE FPS
A72 ACROLIN FPS
A75 ACRTILE FPS
A71 BISTHER PPB
A1i BRONONE FPS
A76 YETHBRO FPS
A77 CAR6IDE PPB
All CHLOERZ FPS
A79 CHLTHER FPS
All NETHCHL FPS
All - • CHYTHER FPS
A63 CROTONA FPS

9 2 I 2 a 6 3 0 1 7 ^3 •
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TABLE 3 . (contd)

.---------------Coaatituost List.Sita Spacific tsp-alsa9a-••_ •............._......._........__......_.

Dataction Bolou Rapulabry Lisits
lisit Sasplo Datactioa Liut Apacq Eacosd Fall ons

i 61 61 ssr Ror711iu
300 61 il roo 6ssioo
100

lY

il
6 1

AT o•r

f ^^^
i EPAP

Aotiaaf
Tstraocblsroastbaa•

11
i f
i1 It .oo

Yotk 1 stk l I kstsao
1 1 ^

11 il i1 sor i EPAP
, tricblorootbaas

,riTcbl.rsstb7lsao
31 i1 il aro 111 EPAP R71oao-s,p

0 roo
111 EPAP N loaa-s

10 0
5

61
f1

U
19

Pis. bats
f

311 il aro61
OorT lius filtsrod
b ^106 i6

. s^ua, t ltorsd
60 .aa Aatlun7, filtstd

---------- --------- Caaatituaat List.OAC 172-3I3-960i•• ...............................................

Dotoctiaa Ialv RaOulatar7 Liaits
Lisit Saqlss Ootsctiaa Llut Asuc7 Eacasd Fuil Nus

11 2 2 •ss Tballiua
201 2 2 ua . Tkisuras
206
200

2
2

2 aa•
2 rrr

3-scst^l-2-tkisursa
1

200 2 2 os•
-(9-c lors boql) thiosraa

Distb l tit^ t201 2 2
. 7 s u oraf

Eth
200 2 2 sro

Tlsnstkisuroa

200 2 2 rra
. 1-upbtk ) I-2-tbisuna

h
1 2 2 s.o

oqlthiourosOO^

1 2 2 rro DOE
1 2 2 •s• DDT
1 2 2 aro 1 EFAP Noptscktor
1 2 2 r•r I EPAP Nqtckl.r apsaida
1 2 2 rr. . DioU. is
1 2 2 rao Aldria
1 2 2 sro I EPAP Chlordan s
1 2 2 sro . Endosslf an I
1 2 2 aao Endssultas II10 2 2 ora i EPAP Roazsas

600 2 2 ars Disaans
L00 2 2 aoo P7ridiao
11 2 2 ssa 2000 EPAP Talusns
IO 2 2 asa . Acr.isia •
!1 2 2 one . Acr lonitrilo
11 2 2 aso Ois^cblsraa.tk7t) otkar11 2 2 asa . Braaascatana
10 2 2 rsa Yatb71 krssido
10 2 2 sso Carboa disulfido
10 2 2 oro Chlorebanzans
10
10

2
2

2 osa
2 oar

2-cbloroatk7l •iql othv
NatbTl cklsrids

10
10

2
2

2 rra
2 rar ^

Cklonaotb 1 wtk71 stksrr..a... u.t_^_

I
I I

I 1

11
1111



yqry'.a !^u•41R47•-2)*!9 : •.• L L at Bdd Rd3asle are
q 41 4i••aelqa-i /t!9 ... L L of Bdd masis 699J

.na qi•. ( uyi.mamiqa-Z :!B ..• L L 9 1 Bdd ttB
•P!a•tqa IRxm•B •.• L L at Bdd LtB
wemubexu.q d ••. L 2 It Bdd AMU 999

.e.qimu.iL[Ixn.B • ... L 2 at Bda jimis ft9
•vMtm•,•mi[[91exn.g • .. 2 L It adi ft6

•u!p!xm•B • ... L 2 ti Bdd tCB
1!eqjw•xm.g • •.. 2 L 01 9di MINN L09

IRq7•••+•Iqalp •m•xu.8 ' .•• L C at 81d It1
•u.au 7ne t xm•q B • •.. L L II 9dd OtB
n!p!na a xm.8 • ... 1 L OI add 6LB

•v'..aeY ..• 2 L at Bdd niviny 114
• ... : L at ead RINVIly no

•n!1!mr • . ... L L at Bii 3XIIINY 9LB
el•,7'.r

Iq.xaxe.l-t-(^Rqi•wuI..)-t
•
•

...
•.•

L 2 0: Bdi

eaa
tie

I
n.qdtq.iil..-e • .s { L 11 1ACKIRY tLB

.m.,.nlLev!..tR7.aa-2 ' . •.. L L 0I Bdi t29
• mlaxN•l ... L L at Bdd NIMMA 121

.m.n.qb7•2p • ... 2 2 of Baa Oie
•11+7!v7•3Y • ... L L ooot Odd 6IB

••!•_•tRq^.!0 . • ... 2 L at Odd its
•P!J•Iqa 1 v'R Jrd3 I ••• L 2 at Baa JGIIXIA ete
mipa!,S-t•2't ... L L at add all

.vaJ.,deaetqaul • ..• 2 L OI Bda I11
.naq7...,.atL^m...,.Ipa^,R • ... 2 2 It 9aa MIAMI ole

I•lq7.n.p7.••,q qauL • • •.. 2 L It Bai e0e
ue esea8

^ ' •
... L L or Odd XVDRQVG tOB

•vtqi•a•tqauiy-L L I t ..• L 2 01 9dd 908
.v1q7.,etp3a,i1 2III • ... 2 2 It Bda „ 99e

.n.qi..aolqatim.d • ... 2 2 It Bad 101
1•lq^••tyi•ll • ... L L It Bai t01

•1l+7!..1 ,a.qi.!! • ... 2 2 it Odd MUM LIo
•msqi.e•i • .•• L L at Bdi 1390081 IoB

v6.,pRB • .o 2 L at Baa Insman Btp
•m!x•jp14IR47•t!7-L•I ' ••. 2 L IOOt Iii t6Y
•v!xupRq IR ^1 i.np_t•t • .•. L L O/Ot Bdi L6Y
•v!xtap[ql(q7•(p-N•B • ..• 2 2 It Odd 96Y
.wduJta.!qa!p.1•! • u. L 0I Bdd ter
•v.J•,J•a•iqa!P-2•t dYa3 I ... L L IT Bdd f6Y

•0611410 u.!73!p_t•I dYd3 L •e• L L at Bdi 26Y
•m.qi.u•tqatP-L t-.vtal dYi3 Of 640 L L It Odd 16Y

w[pi•ia.!pa!p-y•! dr43 ! ••e L L OI Bdd 06Y
.vtp7•.a.!palp_1•1 - ..• L L at Bda 6tr

•v.pi•u,•.IR!p,olqai0 • ... L L at Bdd ttY
.mymq_i.u.!qa!px'! • .•• L L It Bdd m3inolG LtY

.mtq7••••.,vt • ... 2 L at Odd otr
.mspim.u,q!p.t•( • ... 2 L 01 Bad HAUGH C9Y

•u.Laduyqa.b.u,q!p.i•! • ... L L of Odd 'IRDUBIO ttY

•.em IInd p.9313 RavtY in!i m•yi2 0700 tmld•.t 7!nl ti!aB n•N •pq
•7!60l R,y.t.6•Y .o! .B ue13a6780 iu•.i!75ne3

------------------------------------------------- 90tt-tet-t,t 3Yi•1641 tu•.7!i.943--•-•-------------•--•---------------••---------•

(p;uo:)) 'E 318tl1

u7
c^

I L I C: 1:9' Z! Z b



9 2! 2i # 7 2

TABLE 3 . (contd)

------------------------------------------------- Cssstitmsnt L,at.9AC 173-301-9906--•---------------

w
rn

Csastitssnt Dstsctiss Bslss RsymIstNr7 Liaits
Cds Rau Uaits Liait SuPlu Ostsctisn Liut A9anc7 Escud Fall some

9I1 BROPHEN FPS 11 2 ss•
942 BUT9EMP FPS 10 2 2 ss• •
813 BUTDINP FPS 10 2 2 sas
641 CHALETH PPB 10 2 2 sss . . Chlersalk
B/i CHLANIL PPB 30 2 2 940 F-chlorea
111 CHLCRES PPB 10 2 2 sss •
147 CHLEPOX FPS 16 2 2 ss•
148 CHLMAPH PPB 10 2 2 ass •
149 CHLFBEN PPB 10 2 2 ss•
160 CHRTSEN FPS 16 2 2 s04 • Cbrysswo
Bii CRESOLS PP9 16 2 2 ss• • Crosels
162 CTCHDIN PPB Is 2 2 so•
053 DIOAHAC PPI 10 2 2 acs •
961 DIBAJAC FPS 11 2 2 •s• . DibenzEs'
Bii DIBAHAN FPS 10 2 2 as•
H56 DIBCOCA FPS 11 2 2 •s• •
B67 DIBAEPT FPS !0 2 2 sss • lbowlefs
B57 DIBAHPT FPS 1/ 2 2 ss• •
Bi9 DIBAIPT FPB

^
3/ 2 2 s*s •

160 ^^h DI6PH70 • PPB 31 2 2 •s• .
B61 FPS 10 2 2 •s• • .
162 12-dtsn FPS 16 2 2 cs•
163 14-Jtan PPB l6 2 2 •c•
861 DICHBEN FPS 10 2 2 as• •
Bbi 21-1chP FPS 10 2 2 sas .
B66 26-dch FPS 10 2 2 •ac - 2
867 DIEFHT^ PPB 10 2 2 ss• -
B66 DIHTSAF PPB 10 2 2 ss• Dibldresm
B69 DIYETHB FPB 10 2 2 as• •
B70 DIYEAYB PPB 10 2 2 -disothy•ss " -
871 DIYOEK7 PPB 10 2 2 sss •
972 DIYETLB FPB 10 2 2 ss• •

d873 THIOMOX PPB 10 2 2 •s• . efames
874 DIYPHAY FPS 10 2 2 •as •
076 DIYPHEN FPS IO 2 2 •s• . 28
B76 DIYPHTH PPB 30 2 2 as• Dim!thyl
B77 0IN9EK7 FPB 19 2 2 •st Dinstrobe
871 DINCRES FPS 30 2 2 cs•
879 DiNPHEM FPS 10 2 2 •s•
810 21-liat FPB 10 2 2 •s• .
all 21-iiat FPS t0 2 2 •rs -
812 DIOPHTH FPB 10 2 2 •s•
813 DIPHAVI FPS 30 2 2 •s• -
BI{ DIPHHTD PPB 10 2 2 •s• .
BIi DIPRKI7 FPS 10 2 2 •s• -
B16 ETNYINE FPS 10 2 2 •s• .
Be? ETHYETS PPO 10 2 2 •as
B11 FLUDRAN FPS 10 2 2 •o• - Fluore"th
B19 HEXCOEN PPB ID 2 2 4s0 Mosachlor
B9D HEXCBUT FPS 10 2 2 •s• Sexachlor
891 . HEXCCTC FPS 10 2 2 sss Nexambler
692 HEXCETB PPB ID 2 2 sse • Hexachles
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TABLE 3 . (contd)

-------------°----------------------------------Canatita.nt List•PAC 173a03-9905------------------

Ceastitoaat Dataction Rdoo HaqalttorP Liaita
CQA Naaa Unita Licit Saaplas Dotoctioa Lin t Aponc7 Etcaod Fa11 auo

893 INDENDP PPB 10 2 2 aao
•894 ISOSOLE PPB 10 2 2 aao

096 NALOILE PPB 10 2 2 •oo . Majamonit
918 NELPNAL PPB 10 2 2 oao Melphalsm

097 NETHAPT P!B 10 2 2 •o• Mothapyri
•898 NE7HNTL PPR 10 2 2 •ao _ Mothelefty

R99 NETAZIR !PB 10 2 2 can
^C01 NETCHAN PPB 10 2 2 000

C02 NETBISC PPB 10 2 2 not
C03 NETACT9 PPB ID 2 2 coo
C04 NETACRT !PB 10 2 2 one
COi RETNSUL PPB 10 2 2 tu•
C06 NETPRIP PPR 10 2 2 one

•C07 NETHIOU PPR I0 2 2 one
C0/ NAPR1101 PPB 10 2 2 0oo .
C09 1-atpta PPB 10 2 2 •o•
C10 2-qpba PPB 10 2 2 •oo 2
Cil ,•. •.RITRANI I PPB 30 2 2 •oo

^C12 NCTBERZ pP8 to 2 2 000
C13 NITPREN PPR 10 2 2 •oa _•
C14 NNIBUTT PPB 10 2 2 one itress

^C15 NNIDiEA PPB 30 2 2 •oc
Cu NNIDIET 10 2 2 uo M-nitrose

•C17 NNIDINE PPB ID 2 2 •n N-nitrsso
CI6 NNIRETH PPB 10 2 2 or• N-Mitroso
C19 NNIURET PPe 10 2 2 •r• X-RiLrose
C20 NNIYINT PPR 10 2 2 in
C21 NNINORP PPB 10 2 2 co• •
C22 NNINICO PPB 10 2 2 •oo •
C23 RNIPIPE PPB 10 2 2 ao• •

^C24 NCTRPYR PPR 10 2 2 •u
C25 MITRTOL !PB 30 2 2 •oo •
C26 PENTCRB PPB 10 2 2 cao • Postacklo
C27 PENTCHN no I0 2 2 aoo rentachlo
C21 PENTCHP !PB 10 2 2 oa• 220 EPAP postaghle
C21 PHENTIN PPR 10 2 2 •aa 221 EPAP Pbeascati
C30 PNENINE !PB 10 2 2 one phearloof
C31 PHTHEST PPB 10 2 2 .oa ' PhLhallc
C32 PICOLIN PPB 10 2 2 000 •

^C33 PRONIOE PPR 10 2 2 aso
C34 RESERPI PPR 10 2 2 aoo • aserpi
C36 RESORCI !PB 10 2 2 ar•
C35 SAFROL PPB 10 2 2 •a• SM(rqI
C37 TEIRCHO PPB ID 2 2 •ao •
C39 TEIRCHP PPB 10 2 2 net •
C40 THIURAN PPB 30 2 2 aa• ^
C/I SOLUDIA PPB 10 2 2 000 ^ Tolusnedi
C42 ITOLNTD PPB 10 2 2 ou •
C43 TRICHLB PPO 10 2 2 ooc
GI 245-trp PPB 10 2 2 ..• • 2 4

•CIS 216-trp PPR to 2 2 •40
C10 TRIPHOS PPB 10 2 2 •r•
C47 SYNTRIN PPS 10 2 2 0.0
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TABLE 3 . ( contd)

-------------------------------------------------Censtituemt List.fAC I13-297-9906------------------------------------------

Code
Censtitunt

Na.. Units
D•tection

Liait Sam les
Be1om

0 t tl
bpmha•ry Lisitsp • •c on Liut Apeay Ezcesd Fall mau

CIl
CIf

TRISPNp
pENZOPT

PPB
FPS

is
to

2
2

= : .. • Tris(2,2-diireu•preyl) phupiate
Cip CHLNAPZ FPS 10 2 2 seo •

rB•aze a)i iai^^Cil
Cq

BIS2ETH
HEXAENE

PPB
PP1

l1
1p

2
2

2
2

ro•
oor •

Citer ha
Nia 2-eplonis• Il 7( I dMr

C65 NTOBAZI PP9 i0/p 2 2 sea •
C61
Cii

HEXACHL
NAPHTHA

PPB
PPp 1116

2
2

2 •oo
•

Hldrazin•
N•zackl•r•phone

Cit 122TRI PPI i11 2
2
2

oee
•a • Na r itislame

Ci6 156TRI PPp 10 2 2
a

at 1,2,2-triekl•r0bmzen•
Cif 1231TE FPS 10 2 2

a
e 1,S,i-iriettereL•mz•ae

C61 125iTE PPp 10 2 2
ro

•o• • 1,2,1,1-tetrtekloreieazeae
CO1 TETEPYR FPS 100 2 2 os• • ' l,t,i,i-t•iracil•nbn:u•
C02 CHLLATE FPS Ipp 2 2 0•o •

•
T•eraetill 7 rqhsapbt•
Cil•reiosll tCp

C64
CARRPNT
DiSULF1

FPS
FPS

2
2

2
2

2
2

•a•
sr• •

a e
Carkeri•motiie•

C66
C69

DIYETHI
YETHPAR

FPS
FPS

i
2

2
2

2 see •
•

Diamlfetoo
Diutiost•

C07 PARATHI
I
PPB 2 2 ra•

Yeti I paratii•m
^C7p

CIl
^•CTANIDE•

FORYALN
FPS
FPS

1s
ip0

2
2

2
2

soe
ree

•
•

Para ifo
C7aa'de

C77
C71

PERCHLO
XEROSEN

PPB
FPS

IpOp
Ip011

2
2

2 reo
.

•
•

Ferolis
Perchbrate

Cal CITRUSR FPS IDOp 2
2
2

0•
•to

Xoresus
Citrus

eCD Ct6
Ctp

CTANIIRO
CTANCHL

PPt
FPS

7000
5008

2
2

2
2

•ae
u• •

CyaA•pn iremib
C90 PARALDE PPB 3000 2 2 •o• Clam• em cUerideli
C91
C92

STRTCNN
YALNTDH

PPI
PPp

i0
i00

2
2

2
2

aee
o•a

'
Paral •plde
Str chmime

iC97 NICOTIN FPS 100 2 2 soa •
Yal ie h7drizide

C91
C9i

ACRTIDE
ALLYL

PPl
P

3000 2 2 •m• 1 EPAP
Nicetiaie acid
Atqlaaid•

C90
AL

CNLORAL
F S
FPS

3009
3001

2
2

2
2

r•o
404 ^

AI171 altabl
Cf7
C9t

CHLACET
CHLPROP

PPB
PPp

3000
1000

2
2 2 ^.

•
•

CNloral
Ch1ereaestaldei7d•

C9p CTAN69N FPS 5009 2 2 a• •
-Scileroprqiaaitrile

H01
H03

DICPROP
ETHCARB

PPB
PPp

7000
1000

2
2

2
s

•ro •
•

C
Dicila•eors••prepamel

Hp1 ETHCTAN FPS 3000 2
2
2

00•
•00 •

Ethyl carbmate
H06
H0t

ETHOXTD
ETHYETY

PPp
FPS

5000
5000

2
2 ..^ •

Ethyl cyanide
EthTieme ozide

H17 FLUOROA FPS 3000 2
2
2 rei •

Ethyl metiaer7lats
HOt OLTCIDT PP1 5000 2 2 a• •

Flmoreacetie acid
HOf ISOBUTY FPS 3001 2 2 arr •

017cid2ialdei ) da
H1p
H11

YETZINE
PROPTLA

FPS
FPS

700p
5006

2

2 21 ^^^ •

Isoimt
Y•ti7171

alcohol
raAiao

B12 PROPTNf PPI 3009 2 2 oas • N-propPlaaim•
Nii 2 t i-T PPp 1 2

• 2-prop ) m-1-el
N10 FtI1ALLI FPS 1p 2 se• •

• l is
2 1 i-Tm,

filtered^a^T
ur - Ihdicat•s all oore i•iem d•tection limits
r,r Indicat•s tha t re g ulatory limits Rre oacemdul

EPA - based an li•its pia•n in IOCFR tti, Appandia 111,
EPA Intmr im Priazr7 p rinkia bt•r Standards

EPAP - ias•d an proposed Ya ai•n• F•ntaminant Lerels
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more detail in the remainder of this section and are also shown on plots. The

well numbers are denoted on these plots by the last part of the well name

(e.g., 199-H4-3 s 3, 199-H4-12C s 12C).

A summary of all results obtained for samples collected from December 1986

through February 1987 is presented in Table 3. For those constituents that

were undetected during this time period, three asterisks appear in the column

labeled "Below Detection." Also, any constituent having at least one value

above the regulatory standard or a screening limit are marked with three X's in

the column labeled "Exceed." The raw analytical data for all constituents with

at least one value above the detection limit are presented in Appendix C of

Volume 3.

Figures 14, 15, and 16 show the levels of conductivity, sodiuri, and

nitrate, respectively through the most recent sampling period. The signifi-

cance of these data is that the concentrations in well 199-H4-3 are on the

increase following a large decrease from a June high. As reported in the pre-

vious progress report (USDOE 1987), these trends can be related to fluctuations

Aoriiontal solid ltna 11 QatNotlon Itatt
Uat-ContamintUon Indie.tor, ConaUtumt-19tCON0UCT VYHO EPA Umll.Non.

8000

$000

4000

3000

2000

1000

a0eee aaree ascee yAaee d0ltee etree oacee NAneO

Collautton data

FIGURE 14 . Conductivity Values in Samples from Monitoring Wells for the 183-H
Solar Evaporation Basins, June 1985 Through February 1987
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^ Collootioe d6to

^ FIGURE 15 . Sodium Concentrations in Samples from Monitoring Wells for the
183-H Solar Evaporation Basins, June 1985 Through
February 1987
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Col.lwtlon dato

FIGURE 16 . Nitrate Concentrations in Samples from Monitoring Wells for the
183-H Solar Evaporation Basins, June 1985 Through February 1987
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in the water table elevation. Water table elevations in five of the monitoring
wells are shown in Figure 17. These data indicate that periodic fluctuations
in water levels occur and are related to river stage. Wells near the river

(199-H4-3, 199-N4-4, and 199-H4-5) show larger fluctuations than those further
from the river (199-H3-1 and 199-H4-6). The current increases in the subject
parameters appear to be related to peak water levels in January. This trend
should be better defined with additional monitoring data.

The spatial distribution of key parameter concentrations for January are

presented in Figures 18 through 27. These figures were reviewed with the

Washington State Department of Ecology representatives, Roger Stanley and

Dennis Erikson, on March 30, 1987, as part of the decision process for Phase

III drilling. The significance of these data is that distributions of gross

alpha, gross beta, sodium, and nitrate (Figures 18 to 21) are vastly different

in extent from chromium, sulfate, magnesium, potassium,,calcium, and chloroform

(Figures 22 to 27). Both State representatives agreed that the two parameter

groups differed in their extent and indication of ground- water flow. The

obvious question of the source of chromium and chloroform was raised.

avo

seree Dscee ILtnee dcNee

Colt.utlon data

e73 i

370 1^-

duxoe esree ascee WAeav

FIGURE 17 . Water Table Elevations in Ft above MSL for Monitoring Wells for the
183-H Solar Evaporation Basins, June 1985 through February 1987
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FIGURE 18 . Spatial Distribution of Gross Alpha in the January 1987 Sample Set
from Monitoring Wells Near the 183-H Solar Evaporation Basins
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FIGURE 19 . Spatial Distribution of Gross Beta Concentrations in the January
1987 Sample Set from Monitoring Wells Near the 183-H Solar
Evaporation Basins

42



c^

I^

^

+rW

^

LV

^

FIGURE 20 . Spatial Distribution of Sodium Concentrations in the
January 1987 Sample Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins

FIGURE 21 . Spatial Distribution of Nitrate Concentrations in the
January 1987 Sample Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins
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FIGURE 22 . Spatial Distribution of Chromium Concentrations in the
January 1987 Sample Set from Monitoring Wells Near the
183-H Solar Evaporation Basins

FIGURE 23 . Spatial Distribution of Sulfate Concentrations in the
January 1987 Sample Set from Monitoring Wells Near
the 183-H Solar Evaporation Basins
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FIGURE 24 . Spatial Distribution of Magnesium Concentrations in
the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins

FIGURE 25 . Spatial Distribution of Potassium Concentrations in
the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins
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FIGURE 26 . Spatial Distribution of Calcium Concentrations in
the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins

^.._. ,..

FIGURE 27 . Spatial Distribution of Chlorofnrm Concentrations in
the January 1987 Sample Set from Monitoring Wells
Near the 183-H Solar Evaporation Basins
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% Waste characterization information on CERCLA sites in the vicinity was
reviewed. Waste inventories presented in Volume II of the "Draft Phase I

Installation Assessment of Inactive Waste-Disposal Sites At Hanford" (USDOE

1986b) show that several previously used liquio waste disposal cribs containing
up to 2000 kg of sodium dichromate are located in near proximity to the 183-H

Basins. In light of these potential sources of chromium, the U.S. Department
of Energy (USDOE) presented the idea that the chromium contamination is clearly
more widespread than the plume-defining parameters such as nitrate, sodium,
gross beta, and gross alpha and should be studied under ongoing RCRA Cor-ection

Action and CERCLA Remedial Accion Programs. The representatives of the
Washington State Department of Ecology agreed that the USDOE proposal was
reasonable.

M Phase III Site Assessment

+f' Phase III drilling for the 183-H assessment will be focused in two areas:

rp north of the basins in an area of suspected Ringold Formation high and to the

CNI
south of the basins where there is a "hole" in the coverage. After discussions

with the representatives of the Washington State Department of Ecology, three
' wells will be drilled in Phase III. The locations of these wells are shown in
N Figure 28. The strategy for completing these wells is to complete, test, sam-

ple, and perform gross alpha, gross beta, sodium, nitrate, and chromium

analyses on a priority turn-around basis for well 199-H4-16 first. While the
samples are being analyzed, well 199-H4-17 wi drilled. Lastly, depending
on the results of the analyses from well 199 4-16, well 199-H4-18 may be
drilled. The importance of two wells to the south of the basins is to ensure
that the southern boundary of the 183-H contamination plume is bounded by a
well inside and a well outside of the plume. If well 199-H4-16 is outside the
plume, well 199-114-18 would be needed only to further refine the southern
extent of the plume. In this case, well 199-H4-18 would be drilled between the
183-H Basins and well 199-H4-16. If well 199-H4-16 is outside the plume and no
further refinement of the plume's extent is required, well 199-H4-18 will not
be drilled. These three wells will be shallow, water table wells.
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11 199•H4•10

199•H4-17
\

I
• 199H 16

199•1614•8 (A, S. C) 199•H4•5

199•H4•12
(A,B.C)

199•1614•8 199•H4•7
183•H 99•H4•4

199•144-14
Basins 19 H4•37

189-H3-2r-s-^ ^•
A B. C) 199•H4•9 199•1-14-11^

A
199-1614•13

189•H4•18
199•6-2 1

100-H
Perimeter

^.N.

^

Feet

0 400 800

• Well Locations

♦ Planned Well Installations

FIGURE 28 . Locations of 100-H Area Phase III Monitoring Wells
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TABLE 4 . Summary of Hydrologic '.'esting and Well Development Planned
for Phase III Assessment of the 100-H Area

S^re^ned Height
Interval of Water Developement

Well Name ( tt ) Formation Column of Well Aquifer Testing
199-H3-2A 36-51 Uncon Seds 10 completed completed
199-H3-2B 50-55 Uncon Seds 15 to be done No
199-H3-2C 100-110 Ringold 70 to be done to be done/limited
199-H4-7 38-53 Uncon Seds 10 completed to be done
199-N4-8 38-48 Uncon Seds 4 to be done to be done/limited
199-H4-9 36-46. Uncon Seds 3 to be done to be done/limited
199-H4-10 23-38 Uncon Seds 10 completed.a, icompleted

'199-H4-11 38-58 Uncon Seds 190 completed - completed
Cn 199-H4-12A 33-48 Uncon Seds 10• completed completed

199-H4-12B 45-50 Uncnn Seds 13' 'td 6e done No
199-H4-12C 72-82 Ringold a^ to be done to be done/limited
100-H4-13 37-52 Uncon Sed i0 to be done to be done

s<'? 199-H4-14 38-53 Uncon Seds 10 completed completed
199-H4-15A 27-42 Uncon Seds 10 completed completed

I 199-H4-15B 37-42 Uncon Seds 12 to be done No
199-H4-15(5) 78-80 Ringold 50 to be done to be done/limited
199-H4-15(R) 194-196 Ringold 160 to be done to be done/limited
199-H4-15(Q) 295-297 Ringold 293 to be done to be done/limited
199-H4-15(P) 325-327 Ringold 327 to be done to be done/limited

C4

Additional hydrologi c testing and well development of Phase II wells will
be conducted during Phase III. Speci fic work to be conducted is presented in^

Table 4. Wells that are within a few tens of feet of wells that have been

previously test ed will riot undergo aquifer tes ting. Wells that will not be

tested for this reason are 199-H3-2B, 199-H4-128, and 199-H4-15B. Aquifer

testing in the Ringold Formation has not been performed thus far. Testing

methodology wil l be altered to accommodate the low transmiss ivity conditions

expected. Slug testing o f low permeability zones will not be conducted at this
time so that th e chemical integrity of any water samples can be preserved.

^
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. 200 AREA LOW-LEVEL BURIAL GROUND

During the previous quarter, work centered around completion and delivery
• of the Compliance Plan. The plan was delivered to the Washington Department of

Ecolog;, and the USEPA on January 30, 1987.

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION -

' Drilling specifications, prepared and reviewed during the previous quar-
ter, were sent out for bids. A single bid was received for the 200-West Area
drilling and no bids were received for the 200-East Area drilling. Award of

. the 200-West Area contract is awaiting final contract review by the USDOE. _

The 200-East Area contract has been subdivided into four smaller contracts
i„- to enable smaller drilling contractors (with limited bonding capacity) to par-

ticipate in the bidding. The bids will be opened sequentially starting April
10, 1987. Delays in awarding the drilling contracts are impacting the ability
to perform the work within the Consent Agreement Milestones.

ru
Numerical modeling of the hydrogeologic system underlying the 200 Areas

has continued during this quarter. Emphasis has been placed on the long- and
,'14 short-term effects of liquid waste disposal on the placement and operation of

the monitoring system planned. Based on this modeling effort, the depths of
the wells to be drilled in the 200-East Area have been standardized at the top
of basalt.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

No samples were collected during the quarter.
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NONRADIOACTIVE DANGEROUS WASTE LANDFILL

Activities conducted in this reporting period include completion of hydro-

geologic characcerization, as-built drawings, lithologic logs, geophysical

logs, sediment analyses ( particle size and h;u aulic properties), installation

of pumps in two additional deep monitoring «•,'.is, and quarterly ground-water

sample collection and analysis in five shallow and two deep monitoring wells.

A draft of the interim characterization report is currently receiving internal

review.
I^.

C^ DRILLING AND HYDROGEOLOGIC CHARACTERIZATION

Drilling at the NRDW Landfill was completed in the previous quarter (see

r7i USDOE 1987) with final monitoring well completion occurring on January 5, 1987,

1`41
of this reporting period. Final well completion involved surface grout work,

installation of a protective casing, and addition of locking well caps. All

sample pumps were installed by January 13, 1987. The locations of all wells
Pn considered part of the NRDW Landfill project are shown in Figure 29.

C4 Well Drilling Effort

^ Well drilling was completed in the previous quarter; however, sediment

C%J analyses, lithologic logs and well construction summaries, and geophysical logs

cs• have been completed and are compiled in this report in Appendices D through F

of Volume 3.

Hydrogeologic Characterization Effort

Sediment samples collected from previous well drilling were analyzed for

grain size, calcium carbonate content, and moisture content. These data are

reported in Appendix D. The sediments above the water table are generally dry,

3-to-8% moisture (on a dry weight basis) with only a few thin (0.5 to 1 in.

thick) lenses exceeding 20% moisture (see Appendix 0 of Volume 3).

• Sediment samples collected using a split-bpoon sampler were sent to

Shannon and Wilson, Inc., for the following analyses: 1) whole sample density,

2) a constant head permeability test on an undisturbed sample, 3) a one-point
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- Atterburg limit, 4) sample description, 5) washed sieve analysis, and 6)

hydrometer particle size analysis. These results are also presented in

Appendix D of Volume 3.

' Aquifer testing was completed in the previous quarter but insufficient

time prevented inclusion of the results in the quarterly report. The results

' from the testing are presented in Appendix G of Volume 3.

Water level data were collected in all NRDW Landfill monitoring wells dur-

cp, ing the quarter. These data and additional previously collected but unreported

regional data are presented in Appendix H of Volume 3. _.^

^ The hydrogeologic characterization identified four hydrostratigraphic

units in the aquifer beneath the NRDW Landfill. These units are, in des.ending
C) order: the saturated portion of the Hanford formation, the upper portion of

^ the upper Ringold Formation, a laterally continuous sequence of low-

permeability sediments, and the lower portion of the upper Ringold and the mid-

dle Ringold units extending to the bottom of the aquifer.

,d Sediments of the Hanford formation comprise the upper 60 ft of the aqui-

fer, to a depth of 185 ft (340 ft MSL). This portion of the aquifer is uncon-

fined and highly transmissive. Hydraulic properties were evaluated from an

aquifer test conducted by pumping well DM-1. The transmissivity values

p+ calculated from aquifer test DM-1A range from approximately 100,000 to 300,000

ft2/day. The average hydraulic conductivity of this upper portion of the

aquifer ranges from approximately 1700 to 5000 ft/day, based on a saturated

thickness of 60 ft. The storativity values range from about 0.001 to about

0.06, indicating the unconfined nature of the aquifer. The results of aquifer _

test analyses are summarized in Table G-1. The data and analyses for all ^

aquifer tests are presented in Appendix G of Volume 3.

The aquifer test design and schedule constraints prohibited conducting an

aquifer test on the upper portion of the Hanford formation, which would provide

an estimate of the horizontal to vertical anisotropy ratio.

Sediments of the upper unit of the Ringold Formation underlie those of the

hanford formation, occurring between the depth of about 185 and 220 ft (340 to

305 ft MSL). Aquifer characteristics vary considerably within the upper
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Ringold unit. The uppermost portion of the upper Ringold unit (a silty sand -

' unit) occurs at a depth between about 185 and 200 ft (340 to 325 ft MSL). This

unit was screened in well DM-1 and tested to determine hydraulic prcaerties

(test DM-1B) (see Appendix G of Volume 3). The transmissivity of this interval

ranges from approximately 2000 to 3000 ft2/day, and the average hydraulic con- -

ductivity for this interval ranges from approximately 130 to 200 ft/day, based

on a thickness of 15 ft.

0 A zone of low-permeability sediments [the low-permeability unit (LPU)]

O. occurs within the upper Ringold unit between the depths of about 200 and 213 ft

^ (325 to 312 ft MSL) on the west side of the Landfill, and between about 200 and

208 ft (325 to 317 ft MSL) on the east side. These sediments consist of grav-

elly sandy clayey silt to silty sand. The least-permeable materials within the

LPU have a vertical hydraulic conductivity of approximately 2 x 10-3 ft/day on

qQ the east side, and approximately 3 x 10-4 ft/day on the west side of the Land-

,'n fill. These values were calculated from laboratory analyses conducted on sam- -

C%j
ples collected from this zone (Appendix D of Volume 3). The geologic data

suggest that this interval may have up to 10 ft of sediments exhibiting hydrau-

'-" lic conductivity values this low on the west side of the Landfill; whereas this

N interval may consist of only about 1 to 2 ft of sediments with hydraulic con-

0^ ductivity values this low on the east side.

The continuity and properties of the LPU were also evaluated by an aquifer _

test conducted beneath this zone (see Appendix G of Volume 3). The results of

this aquifer test, performed by pumping from well DM-2 (test DM-2), indicate

that the LPU is an effective confining bed that is continuous across the NRDW

Landfill. Observation well responses were analyzed to estimate vertical

hydraulic conductivity across this zone. The vertical hydraulic.conductivity

• estimate ranges from approximately 1 x 10-2 to 2 x 10-2 ft/day on the west side

of the Landfill (assuming a thickness of 10 ft), and is approximately 6 x 10-2

ft/day on the east side (assuming a thickness of 2 ft). These values only

represent a maximum, average value for the entire assumed thickness of the LPU.

Other factors may have contributed to the leakage-type response curves,

resulting in a higher-than-actual value for vertical hydraulic conductivity.
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Geolbgic, hydrologic, and laboratory test data confirm that the unit acts as

the base of the aquifer for the purpose of monitoring potential vertical

migration of contaminants.

Sediments of the upper Ringold unit extend below the LPU to a depth of

about 220 ft (305 ft MSL). This interval, along with the upper portion of the

middle Ringold unit, was tested during aquifer test DM-2 ( See Appendix G of

_-lfolume 3). The transmissivity of this interval ranges from approximately

,,,40 ft2/day on the east side of the Landfill to between 500 and 2300 ft2/day on

the west side of the Landfill. The thickness of this portion of the aquifer is

assumed to be about 50 ft for estimating hydraulic conductivity. Therefore,

4^'Ihe hydraulic conductivity ranges from approximately 1 ft/day on the east side

ywof the Landfill to between 10 and 50 ft/day on the west side. These values

,,indicate a high degree of aquifer heterogeneity below the LPU.

n The storativity of the interval below the low-permeability zone ranges

fromrom approximately 1 x 10'4 on the west side to approximately 4 x 10-4 on the

east side. These values confirm the confined nature of this portion of the

aquifer (if only locally), and the confining and continuous nature of the LPU.

C14 The magnitude of the horizontal hydraulic gradient was determined to be

O`about 1 x 10-4 ft/ft. Ground water was found to flow generally from west to

east across the site. Ground-water flow in the vertical direction was esti-

mated to be lateral (no vertical gradient). Because of the very slight gradi-

ent across the site, the calculated direction of ground-water flow was found to

be extremely sensitive to measurement of water level elevation in wells.

Uncertainties in the measurement of water levels may affect the measurements by

as much as 0.10 ft. Therefore, additional work is recommended to determine the

exact g-ound-water flow direction.

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER

The shallow wells were sampled in October 1986 and January 1987. The deep

wells were first sampled in January 1987. All samples to date have been taken

from the electric submersible purging pumps. Ground-water chemistry data col-

lected to date are presented in Appendix I of Volume 3.
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A preliminary comparison of the upgradient and downgradient well data

indicates that the Landfill does not impact the ground wa:er. Interim

primary drinking water standards were compared with the analytzcal results and

no constituent was found to exceed the standards.

Recommendations for continued work include the following:

, • Continue monitoring the wells under interim-status requirements.

• Test and re-install bladder sampling pumps and begin sample collec-

tion from these pumps.

0^
• Run borehole-deviation logs in all the wells to evaluate the devia-

-^ tion from vertical. Thereafter, correct water level elevations to

c-^ compensate for the deviations.

t^ • Place access tubes or install a dedicated system to provide accurate

.,fs and precise water level measurements.

rt • Perform additional detailed analyses of diurnal fluctuations, and

correct the water level elevations when possible.

_ • Conduct at least one tracer test by injecting a tracer in well SM-1

04
and sampling all the other monitoring wells. This test should pro-

vide information on ground-water flow direction and velocity.
cl^

• Collect water chemistry samples from the lower piezometer in D0-lA to

compare water chemistry below the LPU in order to evaluate possible

vertical communication across the LPU.
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